RESULTS

Survival of RH-trophozoites in immune mice
Immune mice inoculated with 1 ,000 RH-trophozoites were sacrificed from 2 hours to 8 weeks after the challenge. The numbers and percentages of immune mice which still had the RH-trophozoites in blood or organs at the time of examination are shown in the table 1.
The RH-trophozoites were detected from blood of 17 (85%) out of 20 mice which were examined 2 hours after the challenge.
At 6 hours period, the percentage of positive mice dropped to 59% and this level was kept until 2 weeks after the challenge, though there were some fluctuations. At the period of 3-8 weeks after the challenge, positive mice decreased in number, the percentage positive ranging from 4 to 13%. The average period of survival of mice subinoculated with materials from immune mice and died of RH-infection was mostly 10 days during 2 weeks after the challenge. In the period from 3 to 8 weeks after the challenge, the survival of subinoculated mice became much longer, indicating that the number of trophozoites in each mouse became markedly smaller at this period when the percentage of positive mice became smaller, too. These data indicated that the number of RH-trophozoites which were inoculated into immune mice decreased markedly 3 weeks after the challenge.
Normal clean mice were inoculated with the same number of RH-trophozoites as controls. They died of the infection within 7 days. The percentages of RH-positive mice as revealed by subinoculation were almost the same as in the immune-mouse group during the first day of inoculation (Table 2) . From the second day and later, the percentage increased definitely attaining 100% 4 days after the inoculation. The period of survival of subinoculated mice was almost the same as in immune-mouse group during 2 days after the inoculation, but became much shorter thereafter.
This means that the number of trophozoites in blood increased day by day until the death of the host.
By the examination of spleen of immune mice, RH-trophozoites were found in almost all mice during the period from 2 hours to 2 weeks after the challenge. During the period from 3 to 8 weeks after the challenge, RHtrophozoites were found from only about half of the mice examined. The period of survival of mice subinoculated with spleen emulsions were prolonged in the latter period, indicating a decrease in number of trophozoites in spleen 3 weeks after the challenge.
Examination of brain of immune mice were begun 3 weeks after the challenge. The RH-trophozoites were detected from 70-80% of the mice examined. That is to say, parasites were found more frequently in brain than in blood or in spleen at the later period of examination, or 3-8 weeks after the challenge. The period of survival of mice, subinoculated with brain emulsion was prolonged by the examinations in later period (6-8 weeks) as compared with the earlier period (3-4 weeks).
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In the control experiments, the RH-trophozoites were always found from spleen from 2 hours to 7 days after the challenge. Table 1 Detection of the challenged toxoplasmas in the organs of immune mice
Mode of invasion of trophozoites from blood vessels into tissues in immune mice
The RH-trophozoites were inoculated into the tail vein of immune mice and their invasion into tissues was investigated in section preparations stained with hematoxylin-eosin or by fluorescent antibody techniques. As it was very difficult to find out toxoplasma in section preparations at the early stage of infection , Table 2 Detection of the inoculated toxoplasmas in the organs of non-immune mice (Controls) from 2 minutes to 6 hours after the challenge. In section of liver and spleen, however, only a few trophozoites were detected at this stage of infection (table 3) . Trophozoites inoculated into control mice gave almost the same pic- Table 3 Appearance of the challenged toxoplasmas in the organs of immune mice by the examination for the section of tissues stained by fluorescent antibody and hematoxyline-eosin tures as in immune mice during this period. These findings indicated that almost all of the RH-trophozoites which were inoculated into the tail vein and attained to lung, penetrated into lung tissues very soon after the inoculation, even within 10 minutes (Plate, Figs. 1 and 2) and only a few of them which could pass through the capillary network of lung would get to liver, spleen and other organs.
No difference was seen between control and immune mice in the mode of invasion at this early stage of infection.
One to two days after the challenge, the trophozoites in liver and spleen of immune and control mice increased in number, attaining 10-20 in one microscopic field and multiplication of trophozoites was detected in sections stained with hematoxylineosin.
No difference was recognized between immune and control mice as regards the frequency of invasion into host cells at this stage, too. The picture of multiplication was recognized in tissues of immune as well as in control mice (Plate, Figs. 3, 4, 5, 6, 7 and 8) . Trophozoites in tissues of immune mice, however, began to decrease in number 3 days after the challenge, followed by sudden decrease on 4th or 5th day, only a few trophozoites being found in one microscopic field of sections of lung, spleen and liver. This state of light infection continued until 2 weeks after the challenge and the number of trophozoite decreased thereafter until the end of examination period or 8 weeks. At this period, only 1-2 trophozoites were found in several microscopic fields, and morphologically, it was impossible to determine whether these trophozoites located sparsely in tissues were of the challenged RH-strain or the low virulent strain of the primary infection. It was demonstrated biologically , however, that they were of RH-strain as has been stated above: the tissue emulsion obtained at this stage of infection caused severe symptoms and subsequent death of all animals having a great lot of trophozoites in peritoneal cavity when inoculated into clean mice.
The RH-trophozoites invaded into alveolar cells of lung except at bronchioles and intralobular bronchus, in lymphatic nodels and venous sinus of spleen , and hepatic and Kupffer's cells of liver (Plate, Figs. 5 and 6) . No difference was seen between control and immune mice as to the kinds of cells invaded by toxoplasma .
In control mice, however, number of RH-trophozoites in tissues increased rapidly until the host died, usually within 10 days after inoculation . In immune mice, the RH-trophozoites were mostly destroyed within 3-4 days after the challenge , though only a few could survive for a long time in some cases .
It has been recognized by many investigators (Weinman, 1) Frenkel,2) Beverley,3) and Nakayama4)) that a host animal which survived an infection of a low virulent strain of Toxoplasma produces an immunity which protects the animal from death when it was subsequently challenged with a high virulent strain. Although these immune animals could survive the challenge infection, that does not always mean that the parasites of high virulent strain used for the challenge were eradicated from the host. According to Nakayama,4) the RH-trophozoites persisted in the brain of immune mice for the examination period of 1-7 weeks after the challenge. Ruchman et al5) examined parasitemia in rats up to 4 weeks after infection and showed that the maximum appearance of parasites was 4 to 5 days after inoculation and the last positive case was observed 16 days later. Jacobs et al6) found parasitemia in 2 of 8 mice during 3 month after infection.
The infection was asymptomatic and parasitemia was moderate following inoculation, but the later period parasitites were found in blood at rare intervals and in small number. 3) It was demonstrated that organisms inoculated into immune mice were able to multiply in tissues at the early stage of challenge infection, but most of them were soon destroyed. A small number of parasites, however, were able to survive in tissues for a very long time. Fig. 3 ) and immune mice (Fig. 4) 1 
day after intravenous
Figs. 5 and 6 Trophozoites begin to multiply in Kupffer's ( Fig. 5 ) and hepatic cells (Fig. 6 ) of non-immune mouse 1 day after intravenous inoculation 
